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1. A carbon nanotute mamifacturlng apparatus having an aligned 
growth means for causing an aligned growth of a plurality of cazbOD 
B nanotubes quasi- vertically on a gacowth , substrate, w i'... 

herein said aligned growth means comprises; ? . . > „ ' 
an Ionizing means for loxilzlng the vapoarlzed gas^of a 
predetarxtLLned carbon- containing cozapound; --r^^:'i>[- 

an electric field generating means for generating an electric 
10 . fleldr'and ™:. ... ... . 

a heating means for heating said growth substrate placed 
within the electric field generated ^ said electrdLc field generating 
means, and 

wherein said aligned growth means Is adapted to cause tte 
15 vaporized gas of said carbon<-cbntalnlng coanpound, the vaporized gee 
being Ionized by said Ionizing means, to pass thzoui^ an electric 
field generated by said electric field generating means, tliereby 
causing the vaporized gas of said carbon-contalnlng coinpound to cone 
into contact with said growth substrate. 

20 

2. A carbon nanotu^be manufacturing apparatus according to ciaim 1, 
wherein said growth substrate is a substrate having a catalyst 
film formed on the surface of a silicon layer containing slllcou 
or a allloon compound. 

25 

3. A carbon nanotube manufacturing apparatus acooixSlng to claim 1 
or claim 2, 

herein said Ionizing means comprises a negative ion 
generator, axid 



S8 



wherein said negative ion generator provides electrons to the 
vaporized gas of said carbon- containing coinpotjnd to negatively 
charge the vaporized gas of said carbon-containing compound. 

4 • A carbon nanotube manufacturing apparatus according to axqr one 
of claijos 1 to 3, oomprisings 

a growth substrate forming means for forming said tfj w wth 
substrate b/ forming grx)wth film on a surface of a predetermined 
metal, substrate and forming a catalyst film on a surface of said 
growth filsii ' 

a growttk film removing means, fear removing said growth film 
-after-the aligned growth of carbon nano tubes by said aligned growth 
means; end 

a substrate forming means for dissolving said metal substrate, 
embedding one ends of said carbon nanotubes disposed on the surface 
of said metal substrate in said metal substrate, and then solidifying 
said metal substrate. 

5. A carbon nanotube manufacturing apparatus according to any one 
of claims 1 to 3, comprising^ 

a growth substrate forming means for f ozming a catalyst film 
on a surface of a silicon substrate to form said growth substrate; 

a metal substrate forming means for inserting the tips of said 
carbon nanotubes into molten metal after the aligned growth of carbon 
nanotubes by said aligned growth means r and thereafter s ol idlf ^ing 
said metal, to thereby form a mftt^V substratei and 

a separating means for separating said carbon nanotubes from 
said silicon substrate. 
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6. A carbon nanotube manxifactuxlng method, oonvxislng: - ' 

a growth f ilia f ozxnatlon step for foxniing a growth film on a 
surface of a predetemdjied metal substrate; 

a catalyst film foznmatlon step for forming a catalyst film 
6 formed from a predetermined catalyst on the surface of said growth 
film foxmed in said growth film formation step; 

an aligned growth step for causing an aligned growth; of a 
plurality of carbon nanotubes on the surface of said metal substxata 
through said growth film, yyy causing a oatalytlo reaotlon between 
10 . said catalyst forming said catalyst film formed by said catalyst 
film formation step and the vaporizM gas of a pradatermiiiad 

- oarbpn^oontalnlng catepomAs - - - > ^ '^t. • 

a growth film removal step for removing said growtlk film to 
dispose, on the surface of said metal substrate, said caxbOQ 
16 nanotubes allgnedly grown by- said aligned growtli step; miA 

• a substrate formation step for dissolving said metal substrate^ 
embedding one end of eacb of said carbon nanotubes dispose on the 
surf ape of said metal sobstzrate. and thereafter solidifying said 
metal scft)strate. 

7; A carbon nanotiabe manufacturing method, oompadfilngs 

a catalyst film f ozsnatlon step for forming a catalyst film 
formed from a predetermined catalyst on the surf aoa of a 
predetermined growth sutetrate: 
25 an aligned growth sLep for causing a catalytic reactlim 

between said catalyst forming said catalyst film formed by said 
catalyst film formation step and the vaporized gas of a p3?edetermlned 
carbon-ccntalnlng compoimd, to thereby cause an aligned growth of 
a plurality of carbon nanotubes quasi- vertically on the surface of 



BalA growth subfitrate; 
. o . a. carbon nanotube implanting step for dissblvliig a 
pre^texToined metal substrate^ jLnsertlng tha tips of said carbon 
; nanotubefi aJ-ignedly gro\m by said aligned growth step, Into said 
6 molten metal substrate* and thereafter soUdifjflng said metal 
substrate;' and.. 

a siibstrate separation step for separating s^ld carbon 
nanotubes from said growth stibstrttte • 

10 8;;f A carbon nanotube mahuf actiirlng method, co mprl slng ^ .. 

a catalyst film ifomiatlon st^ for forming a catalyat f 12m 
f ormied tram a predetermined catalys t.on a.8urf ace. of ..a.predeterndiied 
growth substrata; 

an aligned growth step foe causing a catalytic reaotlcm 

15 between said catalyst forming said catalyst film formed by said 
catalyst film formation step and the vapwlzed gas of a predetd^^ 
catbon-cpntalAing compound, to thereby pause an aligned growth of 
a plurality of carbon nanotubes quasi- vertically cm the surface of 
sal$ growth, substrata; 

20 a metal film ves)or deposition step for -vspor d^posltlnsr a 

predetermined metal £±lm layer on the side having the tips of said 
carbon nanotubes allgnedly gzown by said aligned growth st^; 

a metal layer formation step for foiining a predetermined met^ 
layer on said metal film formed by said metal film vapor deposltixm 

25 st^3 and 

a substrate separation step for separating said caa^bon 
nanotubes from said growth substrate. 



9. A carbon nanotube manufacturing method according to cJlalm 6, 
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herein said substrate separation step con^prlsoo: 

a second step of aligned gzx>wtli for causing an aligned gro wU i 
of said carbon nanotubes separated from said growth substrate In 
said substrate separation st^; 
5 a second step of metal layer foxroatlon f or. forming .a 

predetezmined metal layer on side surfaces of said carbon nanotubea 
allgnedly grown In said second step of aligned growtb and on a surf aci9 
of said metal film In which rear ends of said carbon nanotubes ere 
embedded? , 

10. ^ - a metcQ. layer slicing step for slicing, in the direotlon 
perpendicular to the aligned growth of 'sald carbon nanotobe8# eald 
metal layer formed andj^pilnated by said second step o£ metal, lagper 
f ormatlon« to thereby form a slice having a predetermined thldmess;. 

15 a metal l^rer removal step for removing, m the dlzeotlon ciC 

aligned growth of .said .carbon nanotUbee, ..a_predetermlned .amount. o£ 
metal layer of said slice formed in said metal layer el Icyiirtg etep, 
to thereby eacpose a predetermined amount of said carbcm nanotubes. 

20 10. A carbon nanotube manufacturing apparatus according to an^y one 

of olaima 6 to 9, 

wherein said aligned growth step comprlseei 

an loxiizlng step for Ionizing the vaporized gae of a 

predetermined carbon-containing compound; 
26 an electric field application step for applying an electric 

field to the vaporized gas of said carbon- containing cpn^ound, the 

vaporized gas being Ionized In said Ionizing step; and 

a heating step for heating said metal substrate or said growth 

substrate, and 



wherein, in said electric field application step, an electric 
field is applied to the vaporized gas of aald carbon- containli^ 
cozi^und, the vaporized gas being ionized In said electric field 
application step, to bring the vaporized gas of said 
carbon- containing compound Into contact with said metal substxrate 
or said growth substrate, thereby causing an aligned growth of a 
plurality of carbon nanotubes quasl-vertlcally on the surfaoe of 
said metal substrate or said growth substratd. 



